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There are multiple reports published within the medical literature indicating vertebrobasilar ischemia as a result of certain cervical spine positions or movements. Generally, the symptoms of vertebrobasilar ischemia occur after the cervical spine is placed in a position of extension or rotation. In some of the published reports, symptoms occur via sudden cervical movement, whereas in other cases, onset is during or shortly after more sustained cervical spine positions. Many reports indicate that vertebrobasilar insufficiency can occur in patients with degenerative joint disease of the cervical spine (i.e., cervical spondylosis), presumably via position-dependent compression of vascular structures by osteophytes. 7, 12, [22] [23] [24] [25] [26] [27] [28] The most common symptoms of vertebrobasilar insufficiency are vertigo, nausea, and headache. 29 The term cervical vertigo describes the nonvestibular pathogenesis of this symptom. 15, 30 Tatlow and Bammer 15 proved that the cause of the vertigo in these patients was cervical rather than vestibular. This was accomplished by placing symptomatic patients into a Stryker bed so that the clinicians could study whether the symptoms were elicited by movement of the entire body or just the movement of the head relative to the torso. Each patient that was secured within the Stryker bed had the entire body rotated up to a full 360 degrees en bloc (without movement of the head and neck relative to the torso), and the patients had no symptoms. However, when the torso was fixed in a still position but the head and neck was moved relative to the torso, symptoms were reproduced.
Various activities involving cervical spine movement or positioning have been reported to cause vertebrobasilar insufficiency and even infarct (i.e., stroke involving the distribution of the posterior circulation). Published studies include case reports of vertebrobasilar ischemia after the following activities: chiropractic manipulation, 4, 11, [31] [32] [33] yoga exercises, 5, 31 calisthenics, 31 gymnastics, 31 swinging a baseball bat, 7 painting a ceiling, 9 overhead lifting, 7 changing an electric light bulb in an overhead socket, 15 cervical rotation while backing up a truck, 34 cervical extension for radiographic studies such as x-rays or computed tomographic scan, 3, 7 and cervical extension as part of treatment for a nose bleed. 3 There have also been multiple reports of vertebrobasilar ischemia during or after cervical spine extension within a salon sink while receiving a professional shampoo (i.e., performed by a beautician). 2, 8, 13, 14, [17] [18] [19] [20] [21] 28 This phenomenon has been called beauty parlor stroke syndrome. [17] [18] [19] [20] [21] Authors have proposed that during a salon sink shampoo, the sustained cervical spine position (extension and perhaps rotation) causes compromise of blood flow within the vertebrobasilar arterial system, thus causing ischemic strokes of the posterior intracranial circulation. Beauty parlor stroke syndrome has received considerable attention within the general media, but there is a relative paucity of basic scientific research specifically investigating the pathophysiologic processes occurring while a person's head and neck are positioned specifically within a salon sink. The goal of this study was to assess the hemodynamic changes within the central nervous system (CNS) when the neck is specifically placed within a salon sink position and to determine whether use of additional neck support would have an impact of the hemodynamic changes. We know of no previously published study that has assessed CNS blood flow while subjects were specifically placed within the salon sink position. We also questioned the subjects regarding their level of pain and dizziness while in the salon sink position, both with and without the supplemental cervical support.
METHODS
Subjects were recruited from the community by asking for individuals to volunteer if they had a previous history of dizziness or lightheadedness during or shortly after neck extension for a salon sink shampoo. Twenty-five such individuals gave informed consent to participate in this research study. There were 22 women and three men, with an age range of 55-83 yr, and an average age of 72.4 yr. Exclusion criteria included a history of actual stroke, but none of the volunteers had such a history, and therefore, none needed to be excluded. Institutional Review Board approval was obtained via the academic medical center of the first author.
A registered vascular technologist (A. Camme) used a diagnostic vascular ultrasound instrument (Biosound AU3, Biosound Esaote, Indianapolis, IN) to measure blood flow velocity of the bilateral vertebral and carotid arteries. These measurements were made three times on each subject. All blood flow studies were performed with the ultrasound transducer at a 45-to 60-degree angle to the artery, which is the usual practice.
The measurements of blood flow were performed with each subject in three different positions. In addition to the blood flow measurements, in each position, the subjects were asked to rate their level of pain and dizziness using a 0 -10 scale, with 0 representing no symptoms and 10 representing maximum symptoms. The same sequence of positions was used for all subjects. First, baseline blood flow measurements were taken with the subject sitting reclined, at a 45-degree angle on an exam table, with a pillow supporting the head and neck. At that time, the subject was asked a series of questions about any symptoms (such as of pain and dizziness), and the answers were documented. Next, the subject was moved to a salon shampoo chair that reclined backward to meet the salon sink. The sink height was 31 inches from the floor, as per the usual salon sink height within the beauty parlor industry. Each subject extended his or her own neck to place the head within the salon sink, in the typical position for a shampoo, with the exception that a supplemental cervical support device (Align-A-Neck) was used. The subject remained in this position for 12 min. Then, the blood flow measurements (via ultrasound) were repeated, and the subject was then assisted to the upright sitting position. At that time, the subject was again asked the same series of questions, and the answers were documented. The subject was allowed to sit in the upright position for 5-10 min to reestablish a baseline. Next, the subject was again placed into the reclining position, with the head in the salon sink, but this time without the cervical support device. After the subject remained in this position for 12 min, blood flow measurements were repeated and the subject was again questioned regarding the level of pain and dizziness.
Subjects were instructed that they could discontinue the study at anytime, according to their symptoms. No subject discontinued the study while using the cervical support, but two subjects did not last the full 12 min without the cervical support, so blood flow measurements were taken earlier in those two subjects. No shampooing was performed on any of the subjects, nor was any scalp palpation or axial loading performed during the testing. No cervical rotation was performed while subjects were in the salon sink position.
RESULTS
Statistical analysis was performed using paired t tests so that the blood flow for each subject was compared to his or her own blood flow in other positions. Similarly, one-tailed, paired t testing was used to compare the level of pain and dizziness with and without cervical support.
In the salon sink position, significantly less pain was reported when using the neck support device than without it. On average, a subject's pain rating was 4.1 points less when the neck support was used (P ϭ 0.0001). The average pain score was 1.2 when using the support and 5.3 without the support, thus representing a more than 4-fold difference in pain. Pain was reported by 8 of 25 subjects while using the supplemental support and 21 of 25 subjects while reclining without it.
Similarly, significantly less dizziness was reported when reclining with the neck support device than without it. On average, a subject's dizziness rating was 0.9 points less when the neck support was used (P ϭ 0.03). The average dizziness score was 1.1 with the support and 2.0 without the support. Dizziness was reported by 6 of 25 subjects while using the supplemental support and 10 of 25 subjects while reclining without it.
Within the carotid arteries, average blood flow velocity (meters per second) while in the three positions of either baseline, cervical extension with support, or cervical extension without support were 0.59 Ϯ 0.10, 0.56 Ϯ 0.09, and 0.58 Ϯ 1.0, respectively. Statistical analysis using paired t tests showed that without the additional neck support, there was a statistically significant increase in anterior circulation blood flow as compared with values obtained with use of the additional support (mean difference, 0.026 m/sec; P ϭ 0.043). On average, flow though the carotid arteries was 0.026 m/sec greater when no neck support was used.
Within the vertebral arteries, average blood flow velocity (meters per second) in the same sequence of positions was 0.50 Ϯ 0.12, 0.53 Ϯ 0.14, and 0.50 Ϯ 0.14, respectively. Statis-tical analysis with paired t tests failed to reveal a statistically significant difference in blood flow when comparing values obtained in baseline vs. with the additional neck support or when comparing cervical extension with the additional support vs. without it.
DISCUSSION
This study analyzed both objective measurements of CNS blood flow and subjective symptoms of dizziness and neck pain. Pain and dizziness were significantly less while using the additional neck support than without it. This finding may have implications for client comfort within the salon industry. But pain is a nonspecific complaint, which could be indicative of a wide variety of underlying causes that are not necessarily related to CNS blood flow or any particular neurologic condition. In contrast, dizziness probably more uniformly represents a true neurologic symptom that could be caused by alterations in CNS blood flow because multiple previously published articles have reported dizziness as a primary symptom of vertebrobasilar insufficiency. Thus, our study has noted an apparent association between the salon sink position and symptoms that may represent vertebrobasilar ischemia. To our knowledge, no previous studies have prospectively examined these symptoms in relation to the salon-shampoo position.
This study also provides the first objective measurements of CNS blood flow while subjects are specifically placed in the salon-shampoo position. Blood flow velocity in the anterior circulation was significantly increased when the additional neck support was not used as compared with when it was used. This study can not definitively answer whether this statistical significance is clinically significant, but it did correspond to clinical symptoms. We hypothesize that this increased anterior circula-tion flow may represent compensation for posterior circulation that is pathologically compromised by neck extension without support. In 1968, Klassen noted that normally there is no cross-circulation between the carotid arteries and the basilar arteries, unless there is local obstruction. 35 Thus, our findings of a significant increase in anterior circulation may suggest that there is such obstruction within the posterior circulation. The compensatory relationship between vertebral and carotid arteries has been previously reported with cervical rotation. 6 Also, previously published medical literature has indeed indicated via angiography that abnormal flow from the anterior circulation can aid in diagnosing impaired vertebrobasilar flow, explained via collateral flow. 36 Cadaver studies have indicated that cervical spine position affects blood flow within not only the posterior CNS circulation 37 but also the anterior CNS circulation (i.e., the carotid arteries). 16 Still, we were somewhat surprised that our blood flow measurements in the posterior circulation did not show a corresponding decrease to match the increase seen in the anterior circulation.
The medical literature also contains published reports of cervical radiculopathy apparently caused or exacerbated by beauty parlor shampoos. 28, 38 This phenomenon, which Stitik et al. 38 have called salon sink radiculopathy, presumably occurs because of encroachment on the involved nerve root via neuroforaminal narrowing while the cervical spine is extended (and perhaps rotated or laterally bent) during the salon sink shampoo. It is unclear whether there may also be a vascular component to this condition.
Most of the previous articles generally have assessed patients who had a completed vertebrobasilar stroke rather than people who have never had such a stroke. We did not include any subjects with previous stroke be-cause the study potentially would have put such individuals at risk for additional infarct.
There are a few notable limitations of our study, such as the lack of cervical rotation, the 12-min durations, and the lack of angiography. We analyzed symptoms and CNS blood flow during cervical extension, without studying the effect of cervical rotation. Previous studies have shown that cervical rotation is an important factor affecting vertebrobasilar insufficiency. 6 On the basis of previous studies, it seems quite possible that if we had included cervical rotation, the results would have been even more dramatic. Husni et al. 6 showed on angiograms that lateral rotation of the head caused mechanical occlusion in 20 subjects with otherwise normal vertebral arteries. However, we sought to focus our attention on the cervical extension for this particular study because the frequency and duration of cervical rotation during a salon sink shampoo is more variable and thus harder to reliably replicate.
We chose 12 min for the duration of the cervical spine extension after calculating that this would be a conservative estimate of duration for a salon client receiving a hair coloring or other treatment in addition to a simple shampoo. Previous literature has documented that actual posterior circulation stroke can occur within 10 min of cervical spine extension. 3 Other reports have indicated that sustained ischemia of greater than 15 min seems to be poorly tolerated and may lead to infarct. 20 Although in clinical practice, vertebrobasilar insufficiency is often documented via angiography, we chose to use arterial duplex scanning for purposes of this research study to minimize the invasiveness of the testing on these subjects. Another potential limitation is that this study assessed individuals who reported previous symptoms during salon shampoos, and thus, it is possible that the results may not represent the general population as a whole. However, for individuals with such symptoms, our results suggest that the salon sink position might increase their risk of stroke. In 1968, Klassen 35 noted that symptoms of vertebrobasilar insufficiency often preclude subsequent occurrence of a completed stroke. Thus, patients with such symptoms may represent a population in which the risk of stroke could theoretically be decreased by avoiding positions that compromise the vertebrobasilar circulation.
Another potential limitation of the study was that neither the subjects nor the ultrasound technician could be blinded to which position was being used at any point in time. However, the vascular technologist was a registered allied health professional within our state who obtained objective data via standard measurement protocols.
Although we hypothesize that the subjects experienced dizziness as a result of vertebrobasilar insufficiency, an alternative explanation is that these symptoms were provoked via nonvascular mechanisms. Although this alternative explanation is considered somewhat controversial, some believe the neck position can induce dizziness via altering proprioceptive input. 39 Subsequent research is already underway to use x-ray images to quantify the actual degree of cervical spine extension when individuals are placed in the salon sink position. Additional research is also underway to further identify a variety of neurologic symptoms and neurologic physical exam findings in subjects placed into the salon sink position.
CONCLUSION
This is the first study to analyze blood flow to the CNS while subjects were specifically placed into the salon sink position. We demonstrated significant levels of pain, dizziness, and altered blood flow to the CNS while subjects were placed in the salon sink position. Analysis revealed a statistically significant difference in these variables when comparing whether the subject used a cervical support device. Our results suggest that the use of such a device may minimize not only pain and dizziness but also alterations in CNS blood flow. Individuals with signs or symptoms of disease within the cervical spine or posterior CNS circulation should exercise caution regarding cervical positions that may put them at risk for transient or permanent worsening of their condition.
